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(54) INK JET RECORDER 

(57)Abstract: 

PURPOSE: To intensively provide nozzle holes at a 
smaller pitch by providing a recording head device 
inclinedly to the feed direction of a recording medium. 
CONSTITUTION: A recording head device 5 is provided 



with a plurality of recording elements and ink delivery 
ports 5a corresponding to the recording elements. In the 
recording head device 5, the ink delivery ports 5a are 
provided over the full width of a recording area of the 
recording medium 3. The recording head device 5 is 
provided inclinedly to the feed direction A of the 
recording medium 3. in this manner, the nozzle holes 5a 
can be intensively provided at a smaller pitch. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet recording device characterized by for the aforementioned recording head 
unit inclining and arranging it to the conveyance direction of a record medium-ed in the 
recording device of the full line type with which it has the recording head unit in which the ink 
delivery corresponding to two or more record elements and these record elements was formed, 
and the aforementioned ink delivery was arranged covering full [ of the record section of a 
record medium-ed ] in this recording head unit. 

[Claim 2] The ink-jet recording device characterized by for two or more aforementioned 
recording head units inclining, and arranging them to the conveyance direction of a record 
medium-ed in the recording device of the full line type with which it has two or more recording 
head units in which the ink delivery corresponding to two or more record elements and these 
record elements was formed, and the aforementioned ink delivery was arranged covering full [ of 
the record section of a record medium-ed ] in two or more of these recording head units. 
[Claim 3] When the angle at which the conveyance direction [ as opposed to / in the pitch of V 
and an ink delivery / the record medium-ed of fmax and a recording head unit for the maximum 
response frequency of Np and each record element ] and a perpendicular direction make the 
bearer rate of the aforementioned record medium-ed is set to theta, these are V=fmax-Np- 
costheta/(rrM:h power of 2). m: Ink-jet recording device according to claim 1 or 2 characterized 
by having the relation of the natural number. 

[Claim 4] The ink-jet recording device according to claim 2 characterized by carrying out 
positioning maintenance on the straight line which a common head maintenance substrate is 
equipped with two or more aforementioned recording head units from the same, and the ink 
delivery of the same position of each recording head unit **** to the conveyance direction of a 
record medium-ed. 

[Claim 5] The ink-jet recording device according to claim 2 characterized by having the cap 
means which achieved division independence of the aforementioned ink delivery substantially 
[ wrap plurality ] corresponding to two or more aforementioned recording head units. 
[Claim 6] The cap means of the aforementioned plurality which achieved division independence 
substantially is an ink-jet recording device according to claim 5 characterized by being open for 
free passage for the ink suction means which achieved division independence substantially, and 
being able to perform ink supply restoration for every recording head unit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is related in the structure of an ink-jet recording device 
and ink-jet [ in / a full line multi-array type ink-jet recording device / more / in a detail ] 
recording head. 
[0002] 

[Description of the Prior Art] As everyone knows, drawing 6 is an important section outline block 
diagram for explaining an example of the ink-jet recording device to which this invention is 
applied, the ink-jet recording device 1 lays the recording paper (record medium-ed) 3 which 
should be printed on the endless belt 2, the recording paper 3 is conveyed to a print position 4 
one by one by the drive of a drum 6, it is equipment which prints on the recording paper 3, and 
the drive of a drum 6 is performed by the servo motor 7. To the conveyance direction of the 
recording paper 3, the ink-jet nozzle which sprays an ink dot to the recording paper 3 intersects 
perpendicularly or inclines, and is arranged so that it may cover full [ of the recording paper 3 
which has the ink-jet head which arranged the nozzle hole to the single tier conveyed ]. 
[0003] Drawing 7 is the outline block diagram showing the relation between the ink-jet head 5 
and the recording paper 3. in this drawing Ink-jet 5c for cyanogen, ink-jet head 5M for Magentas, 
Although the example of the ink-jet recording device for color record by which ink-jet head 5Y 
for yellow and the ink-jet recording head 5 which consists of ink-jet head 5BK for blacks counter 
the recording paper 3, and is arranged is shown this invention is not limited to a color recording 
device, and in the following explanation, it explains only Isshiki in order to give explanation brief. 
[0004] The above-mentioned ink-jet head 5 has the well-known mechanism in which the ink 
supplied from the ink tank 9 is made to breathe out from a minute nozzle hole, and control of 
drive timing of a nozzle, such as impression of the signal level for making a drop breathe out, is 
performed by the control unit 8. The print data based on the image data obtained by a control 
unit 8 separating the color of a color subject copy are sent to data distribution CPU through an 
input means, and data distribution CPU store the nozzle property of each ink-jet head in the 
memory corresponding to a nozzle hole for these print data by 1 to 1 together with the data of 
the data ROM 4 of an amendment sake. After print data are stored in memory, based on each 
data, by the nozzle driver voltage generator 1 0, the signal level to a nozzle is impressed, a 
desired ink dot is sprayed on the recording paper 3, and the duplicate picture is formed based on 
the color subject copy. However, formation of a picture is not performed by scanning a nozzle 
head, but as an array which arranged the nozzle head which established two or more nozzle 
holes in the seriate in [ a required number ] single dimension, it is in the stationary state and is 
carried out based on the print data sent serially in itself. 
[0005] 

[Problem(s) to be Solved by the Invention] In the ink-jet recording device like ****, although one 
line of the recording paper was printable to abbreviation the pitch of a nozzle cannot be 

narrowed, but difficulty is in concentration-ization of a nozzle, and it was inferior to resolution. 
Moreover, although dividing the ink-jet recording head for one line into plurality/arranging the 
recording head of these plurality in a single tier, and recording one line on JP,3~48033,B was 



proposed, when the time of exchange of a recording head etc. produced gap in the installation 
position of a recording head in that case, there was a problem which a lap produces in a printing 
dot or the portion (white NUKE) which is not printed produces, this invention was made in view 
of the actual condition like ****, especially, is set to a full line multi-type ink-jet recording 
device, and is made for the purpose of aiming at gap prevention of the dot position easy-izing of 
substantial concentration-izing of the nozzle pitch of a print head, exchange of a print head, 
removal, etc., and at the time of considering a print head as division composition further. 
[0006] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned 
technical problem, it has the recording head unit in which the ink delivery corresponding to the 
record element and this record element of (1) plurality was formed. In the recording device of 
the full line type with which the aforementioned ink delivery was arranged covering the total 
width of the record section of a record medium-ed in this recording head unit the 
aforementioned recording head unit inclines to the conveyance direction of a record medium-ed 
— or (2) It has two or more recording head units in which the ink delivery corresponding to two 
or more record elements and these record elements was formed. In the recording device of the 
full line type with which the aforementioned ink delivery was arranged covering the total width of 
the record section of a record medium-ed in two or more of these recording head units It is 
characterized by two or more aforementioned recording head units inclining to the conveyance 
direction of a record medium-ed. further (3) When the angle at which the conveyance direction 
[ as opposed to / in the pitch of V and an ink delivery / the record medium-ed of fmax and a 
recording head unit for the maximum response frequency of Np and each record element ] and a 
perpendicular direction make the bearer rate of the aforementioned record medium-ed is set to 
theta, these V=fmax-Np-costheta/(m^th power of 2) m : A common head maintenance substrate 
is equipped with having the relation of the natural number, or the recording head unit of the (4) 
aforementioned plurality from the same, positioning maintenance is carried out on the straight 
line which the ink delivery of the same position of each recording head unit **** to the 
conveyance direction of a record medium-ed — or (5) — having arranged the cap means which 
achieved division independence of the aforementioned ink delivery substantially [ a wrap and 
plurality ] corresponding to two or more aforementioned recording head units — or (6) The cap 
means of the aforementioned plurality which achieved division independence substantially is 
characterized by being open for free passage for the ink suction means which achieved division 
independence substantially, and being able to perform ink supply restoration for every recording 
head unit. It is characterized by things. 
[0007] 

[Function] To the conveyance direction of a record medium-ed, it inclines, a recording head unit 
is prepared, and the pitch of a nozzle hole is concentration-ized. 

[0008] Drawing 1 is drawing for explaining the principje of operation of this invention, and, as for 
three, the recording paper and 5 are ink-jet heads among drawing, this ink-jet head 5 The case 
of a color ink-jet recording device is shown, like illustration Ink-jet head array 5C for cyanogen, 
Ink-jet array 5M for Magentas, ink-jet head array 5Y for yellow, And covering the record section 
full of the recording paper 3, it consists of ink-jet head array 5BK for blacks, and it has much 
nozzle hole 5a, and to the conveyance direction A of the recording paper 3, each inclines and is 
arranged, respectively. The memory corresponding to 1 to 1 is prepared in each nozzle hole of 
these head unit arrays, and print data are stored in this. It writes in this memory and the high- 
speed line memory which can be performed independently and asynchronously in the cycle from 
which read-out operation differs respectively is used for it. 

[0009] In order to record by the ink-jet recording device constituted as mentioned above, first, 
the image data obtained by separating the color of a subject copy is changed into the print data 
for every nozzle hole of each of four colors, and these print data are serially stored in the 
memory corresponding to a nozzle hole. After all data of all are stored in memory, they drive a 
drum and make the recording paper transport to a print position with a servo motor. It doubles 
with the conveyance timing of the recording paper conveyed intermittently, the predetermined 
ink dot is sprayed on the predetermined position in the record paper based on print data from 



each nozzle hole, and the duplicate picture is printed. 

[0010] As mentioned above, according to the above-mentioned ink-jet recording device, blasting 
of an ink dot can carry out to full [ of the recording paper ] in pitches, such as an over, without 
making an ink-jet head scan, and there is no joint, and a duplicate picture can be printed 
uniformly, without a striped pattern arising. Especially the quality of a picture to the delivery 
nonuniformity of a scanning direction is that the head unit array inclines, and a striped pattern 
stops being able to produce it more easily. Moreover, make both-way time concerning a scan 
unnecessary, and buffer memory is made to once memorize the print data for 1 or a number 
scan like before, and since need to read data and it is not necessary to distribute them for every 
nozzle hole, a high-speed print is attained. 

[001 1] Drawing 2 is drawing expanding and showing a part of above-mentioned ink-jet head 
array. Now V and the optimal drive frequency of each nozzle for the bearer rate of the recording 
paper fmax, If a dot pitch when the degree of tilt angle of a direction right-angled in Np and the 
conveyance direction of the recording paper and an ink-jet head array is printed by theta and n 
and the recording paper print the number of partitions in the pitch between nozzle holes is set to 
Dp V=fmax-Dp/nDp=Npcosthetan: It becomes the natural number and it becomes possible from 
Dp=Npcostheta to collect the nozzle pitch of 400dpi. 

[0012] Moreover, since n adjoining nozzles do not carry out discharging of a drop to the same 
time, when preventing the mutual interference (propagation of a surroundings lump of a pressure 
wave or mechanical oscillation) between contiguity nozzles, it becomes a very effective thing, 
and thereby, it can prevent that a quality of printed character makes it deteriorate. Moreover, 
since this n nozzle at least is not driven simultaneously, a possibility that a momentary current 
may increase by the simultaneous drive of many nozzles can be prevented. And since matching 
with a bearer rate is achieved, these are changed in the position of the dot which does not carry 
out a simultaneous drive but which is printed by carrying out a division drive, and do not degrade 
a quality of printed character, if the number of partitions n generally considers as (the m-th 
power of 2) — convenience on data processing — good — especially — a relation with the 
processing number of bits of LSI — 8 — or it will become suitable if it carries out comparatively 
for 64 minutes (m : natural number) 

[0013] Drawing 3 is drawing showing other examples (the ink-jet array of the 1 classification by 
color for giving explanation brief is shown in this drawing) of this invention, and this example 
constitutes a full line head unit array from combination of two or more recording heads. In 
drawing 3 , four pieces are arranged combining the same recording head units H1-H4, and each 
recording head inclines to the conveyance direction of the recording paper also here like the 
above-mentioned. Moreover, although each heads H1-H4 have secured the record section of 
P1-P4, respectively, since the interval's of the non-record section between heads correspond 
with a dot pitch Dp, the continuous record section [ be / no break ] has been substantially 
secured covering full / of the record section of the recording paper / (the head itself is 
overlapped a little to the recording paper conveyance direction). 

[0014] Drawing 4 is drawing showing the example in the case of attaching each heads H1-H4 
shown in drawing 3 on the head maintenance substrate 20, and shows the state after attaching 
the state before attaching each heads H1-H4 in drawing 4 (a) at a substrate 20 in drawing 4 (b). 
The stairway type head maintenance substrate 20 is equipped with the recording head from the 
same direction so that more clearly than drawing 4 . This is very suitable, when securing the 
dimensional accuracy of a head maintenance substrate, since it is the work with a group to head 
exchange and attachment, and positioning. 

[0015] Moreover, also in this example, like the example shown in drawing 3 , the nozzle hole of 
the position where each recording head is the same is positioned so that it may stand in a line 
on the straight line which intersects perpendicularly to the conveyance direction of the recording 
paper (here, the nozzle hole of an edge is located in a line on L1). It is completely the same as 
the case where this is also mentioned above, and matching with a bearer rate can be aimed at 
and a suitable division drive can be carried out Moreover, the record element number of each 
recording head unit becomes suitable [ considering as an individual (q-th power of 2) ] for the 
number of an individual (p-th power of 2), and each recording head unit like the above-mentioned 



also here (p, qmatural number). In this case, since the head unit array of a full line is formed in a 
head unit with few two or more nozzles, the yield of processing of a head unit can be realized 
easily very well. 

[0016] Drawing 5 is an important section block diagram for explaining other examples of this 
invention, and the head unit array which consisted of two or more recording head units H1-H4 
shown in drawing 4 in this example installs the cap contact plate 21 in the field in which the 
nozzle mouth was formed, and has arranged the wrap cap meanses 221-224 for the record 
nozzle through the cap contact plate 21. The cap means 22 is achieving division independence 
so that it may correspond to each recording head unit. This is a very effective thing in the full 
line type head unit array as [ shown by this invention ]. When covering the whole head unit with 
a single cap and performing suction restoration of ink, discharge of a foam and dust, etc., by the 
time ink flows out of a nozzle normaler than the nozzle which wants to process restoration, 
discharge, etc. and it makes all nozzles into a normal ink restoration state, a lot of ink will be 
wasted. Therefore, for every head unit, if division independence is achieved, suction operation 
only of the required head unit can be carried out if needed. Moreover, even though it attracts the 
whole simultaneously, there is little ink waste of the above-mentioned [ the direction which has 
divided and been independent ], and it ends. 

[001 7] In addition, in the example shown in drawing 5 , although the cap has been independent 
completely, it is the unified cap and the interior is good also as a cap gestalt become 
independent and divided. It becomes very effective that supply restoration of ink can be 
performed by the ink suction means which achieved division independence for every (every head 
cap) head unit as the ink suction means linked to the head cap was mentioned above. Division 
and independence are the things as composition of a system, and the effect is born even if it Jias 
not necessarily been independent in time (you may drive simultaneously). Although well-known 
various meanses can be used as an ink suction means, especially the thing using tube pump form 
can be simply performed small, in case the system which divided and became independent is 
made to drive simultaneously. 
[0018] 

[Effect of the Invention] According to this invention, there are the following effects so that 
clearly from the above explanation. 

(1) The effect corresponding to a claim 1 : a nozzle hole site can be arranged so that it may 
become intensive substantially. 

(2) The effect corresponding to a claim 2 : since the head unit array of a full line is formed in two 
or more head units, the yield of processing of a head unit is very good, and can be realized 
easily. 

(3) The effect corresponding to a claim 3 : all nozzles are not made to drive simultaneously, and 
since a division drive can be carried out, increase of generating of the momentary current by 
simultaneous drive can be prevented. Moreover, since it is not necessary to carry out the 
simultaneous drive of the contiguity nozzle, degradation of the quality of printed character by the 
mutual interference can be prevented. 

(4) The effect corresponding to a claim 4 : since it becomes operational from a uni directional in 
addition to the effect of a claim 2, attachment and exchange work become easy. Moreover, the 
correspondence to a division independent cap is attained by considering as this configuration. 

(5) The effect corresponding to claims 5 and 6 : it becomes possible to perform without suction 
restoration of ink and discharge operation of a foam and dust wasting a lot of ink. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an important section outline block diagram for explaining one example of the 
ink-jet recording device by this invention. 

[Drawing 2] It is drawing expanding and showing a part of drawing 1 . 

[Drawing 3] It is an important section outline block diagram for explaining other examples of this 
invention. 

[Drawing 4] It is the important section outline block diagram showing the concrete composition 
of the example shown in drawing 3 . 

[Drawing 5] It is an important section outline block diagram for explaining the example of further 
others of this invention. 

[Drawing 6] In order [ whole ] to explain an example of the ink-jet recording device to which this 
invention is applied, it is an outline block diagram. 

[Drawing 7] It is the outline block diagram showing the composition of the ink-jet head section of 
a color ink-jet recording device. 
[Description of Notations] 

1 [ — The recording paper, 4 / — A print position, 5 / — An ink-jet head, 5a / — A nozzle hole, 
6 / — A drum, 7 / — A servo motor, 8 / — A control unit, 9 / — An ink tank, 10/ — A nozzle 
driver voltage generator, 20 / — A head maintenance substrate, 21 / — A cap contact unit, 221 
to 224 cap,, H1-H4 ] — An ink-jet recording device, 2 — An endless belt, 3 
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LT^5„ =g-~y KHi~H 4 fi, ^rtv^*HPi~ 

P 4 ©IB»««S:flt«L-C^a«s. ^y KRomN 
igE©raR3»±, Kyhtfj'fDpt-lcLt^Sfcft, IS 

lfctt&EMIffi**«lTir-*2 (~-y KaticttEMRM 

[0 0 14] Hl4tt, H3{c^b7c=S-^y KH!~H 4 Sr 
~*y V&mmm2 O±(~&«Jtt»73*§^©0iJSr^t-|II 
X\ HI 4 (a) (£#^y KHi~H 4 SrX«2 0£©9# 
Jt5jWO*«Sr, BI4 (b) lc®«J#(tfc«©^Sr* 
■f . B 4 J: 0 W *»* <fc 5 K IB«^ y KttPiaao^ 
y Kfia»WR2 0fcn-*rtiJ:9Sfe»**t-Ci^a. m 
tt. -y K£* • ttlt*«>fc»L-C©l&f«M1s*4 
©T% K«»WRo^ttfe«flEfr»»-*-*±-Ct** 

[0 0 15] rwrnfeWifc^Tt, H3K:*L 

ttlftfcShtv^ ftiffigB© y x/v-^as L ! ± 

■C, •aHfi«fc©^yf-Vy*SrHoTiS«Jft^WWttSr 

tar i#-e#a. *7t. r rx-ttuKEtPHtt-^fa^ 

Ka=y hOlEfikJKTfttt (2.©pJH) jB, #IBft 
^yKa=yhOfi*tt (2©qHI) mt-+& Z. h *W 
jg£43 (p, q : g&ft) „ n©^tt, 

h'=>--y hV]&i$.1-Z><DX\ — y K-=-=s/ K©^JPX©^ 

[0 0 16] 0 5»i, #*W©te©3!*09&t&9H-3fc 
^©gplSfltoEia-e. ^©JliSWcio^Tfi, H4I^t$ 
ixfc*»fl©IESk^y K^=y HHi~H 4 J: 19 

fc^y K^=-y hrwii, -e©/x^P7)Sff^$ttfc 

Bt*+^Sft^l'- h 2 1 SrKttU *+y^*a« 
■7°l'-Y2 \*-frVX, fEft/X/Ufclg?^ 77"fg 
2 2i~2 2 4 £ia^LT£>5 0 * -f yf^Wt 2 2 fi£-fE 
ft^y K«y hfc»«i-5J:5K^fS«lS!cL-CV^5 0 

*«WX-^$4x2> J: 547/V-7-T 
(O^y h'=L-y h7WCIi^ta*-t1?fc'5„ ~ 
7 K^-=7 hi*^f-©^ti'.7'-?Il\ -r>^©© 



5 

4 t*©teS & Lfct v Xa- J: 9 h jE#4 / X/i^> ^-f > 
yi>mti\LXV$.\*\ ±y Xi\s*T£nt£4^y%*»;®M 
k-tzaxia*. #i©-f^^ft5;it!i5„ 
Ltc&oX, #^y K»=? bS^. frm®i&-rtltf& 

tfo 

io [0 0 17] 4*J, 111 5 fc^ UfcHliMT?»i, ^-vy:/ 
imtL • ft&\Ltc*v yymmt LttS^, ^y 
&^. y \tx--y hU (4H^ y K**y^» t^«H»i: 

t> © T% iK«-f L t WW (d^kz: b T ^ 4 < T <b t ©^)* 
(±4J^5 (ID^f^lgSbbTtxtv^ o -f 
t Ltli, ^*q©a*©^^*il«BlfigT-fc.5^. 4$ 
20 tc. ^-^-y,if>X^5S:=Srfi|fflUfct©tt, ftn-nz. 
bfc*SrPIB*fc«»$*SKIK«*K:/J^fc3ltT-e# 

[0 0 18] 

(1) tc^iS-rs^)* : /X/v-7t©{4:eSr|IK 

( 2 ) Sf#J£ 2 izttfo-tZShm : -y K=-= y 
30 T\ —y K^-- y h ©J0X©^®^^^(- J; < , ^(c: 

(3) W*«-3fc»iS:i-5S»* :^yX/»?SrlS|«ffc(B» 
$*?.rJ:^<, ^#JiE«j$-&5ii:^X-tS©T-, 

^J:5PP*p°pK©*MtSrB«iht?#5. 

(4) »*«4K:»lS-*-5»* : «*33l2©a*K»iL 

40 y y 7 B ^©*riS^ s '5Ilg 1 4 -5, 

(5) W*3S5, 6fc»JS-f-5»* : -Y Vy©K§|j(E 

t4<Hfli-5rt^pr«6t45„ 
[EIE©ffl*4lftPJ] 

[HIl] *«WtdJ;SW Vy-v^y MEfitSIS©-|l 

[[212] 13 1 ©-a55rfe£7cLT^-MHT-fe5„ 
[HI 3] #«H©te©3*ttW«rttW-f-'5fcft©S8B« 
B&«J*HlT?fc?)o 
so [04] 0 3fc*LfcHJS«l©^«sW1«fi6Sr*i-K» 
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[ni6] ttm#mazifr&'(>'f*s=yhKH3iim 
<D-m *» w-r a ft. # /&0 t- fo s c 

[13 7] *5— ' O't'Sxy vwmmm.<m *y w 
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